High-mobility group box 1 expressions in hypoxia-induced damaged mouse islets.
Discovering a new, accurate, and useful damage marker for isolated islets is critical for avoiding the transplantation of nontherapeutic preparations. Recently, we have reported that islets that contained uniquely high levels of high-mobility group box 1 (HMGB1) protein and cytokine induced damaged islets released HMGB1 in a mouse model. Islets are frequently exposed to hypoxic conditions during organ procurement, organ transportation, islet isolation, and islet storage before transplantation. In the present study, we analyzed HMGB1 expressions in hypoxia-induced damaged mouse islets. Damaged mouse islets were generated by hypoxic conditions (1% O2, 5% CO(2), and 94% N(2)). HMGB1 expressions and production levels were assessed by quantitative real-time polymerase chain reaction (PCR), Western blotting, and enzyme-linked immunosorbent assay (ELISA) studies. In vivo islet function was analyzed using transplantation assay using streptozotocin-induced diabetic mice. HMGB1 was mainly stained in the nucleus in the intact islets; however, HMGB1 was present in not only the nucleus, but also the cytoplasm in hypoxia-induced damaged islets. HMGB1 messenger RNA (mRNA) levels were up-regulated in the hypoxia-induced damaged islets, suggesting that HMGB1 was intentionally generated during hypoxia. HMGB1 protein levels in the islets were gradually decreased with time under hypoxic conditions. The amount of released HMGB1 levels and the amount of released HMGB1 levels per hour were significantly increased in damaged (noncurable) islets. When islets were damaged by hypoxic condition, HMGB1 was synthesized and released from hypoxia-induced damaged islets. The amount of released HMGB1 and/or the amount of released HMGB1 per hour might be a useful marker for detecting damaged islets and might be used for islet potency assay.